A FACTOR ANALYTIC STUDY ON THE DIFFERENTIATION OF INTELLECTUAL ABILITIES by Sumita Katsumi & Ichitani Tsuyoshi
A FACTOR ANALYTIC STUDY ON THE DIFFERENTIATION
OF INTELLECTUAL ABILITIES









A FACTOR ANALYTIC STUDY ON THE DIFFERENTIATION 
OF INTELLECTUAL ABILITIES 
by 
Katsumi Sumi ta (ti:EElm~), and Tsuyoshi 
I c h i t a n i ( --Zt- ~ID 
(Kyoto Gakugei University) 
I. PURPOSE 
The factor analytic research on intellectual abilities differentiating 
through developmental stages, based on which C. Burt has stated the 
following opposite view against F. Swineford's results seems to be one of 
the most important and interesting experiments. 
F. SwinefordO) has insisted in her study that a general innate factor 
should have a constant percentage contribution to total variance showing no 
tendency to increase or decrease through the developmental stages, while 
C. Burtc2) has obtained the following conclusion, that is, with increasing age, 
a general or 'basic' factor should, in part, be differentiated so as to reduce 
its contribution to total variance and to give so much variances as its lost 
ones to the genesis of the group factors. 
To this problem, we shall contribute some experimental results to criti-
cize which view is the more adequate one. 
II. SUMITA-ICHITANI'S EXPERIMENT 
Before we enter into our report on our test battery, the subjects, the 
test results and so on, we will examine whether the six testing conditions 
proposed by BurtC3) which should necessarily be fulfiled on such a problem 
as this may be satisfied or not by our experiment. 
(A) Testing Conditions 
(1) Increase in Reliability 
There is no tendency to show that the reliabilities are consistently 
increasing or decreasing among all the tests with increasing ages as Table I 
(riJ) shows. Hence, we may expect no particular influences exercised on the 
intercorrelations from this condition. 
(2) Efficiency at Examinations 
We could not make sure of this condition. However, since the same test 
were not given before, or similar tests had not been in regular use, our 
testing may not be influenced by this condition. 
(3) Selection of Testees 
It is very regrettable to say that we did not use the same individuals as 
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Table 1 Means, Standard Deviations, and Reliability Coefficients 
of 17 Tests at Each Grade. 
1 Verbal Intelligence 
T. (IA) 
2 Same-Opposite (V.) 
3 Sentence Completion 
4 Four Letter Words 
5 Correlated Eduction 
(Non V.) 
26.3 35.2 49.1 58.3 
21.1 28.3 39.2 45.9 
8.3 13.2 15.6 18.2 
3.5 6.7 9.4 13.4 
7.4 12.3 16.0 18.l 
3 5 7 9 3 5 7 9 
8.2 9.110.210.4 .802 .834 .965 .786 
7.5 6.2 7.4 8.1 .793 .922 .917 .919 
3.1 3.6 3.7 3.3 .824 .890 .755 .747 
2.6 4.2 4.5 4.6 .776 .859 .735 .899 
4.5 4.8 4.6 3.8 .917 .868 .906 .926 
6 Space Cards (Non V.) 13. 9 19. 3 24. 8 29. 0 6. 2 9. 2 9. 8 8. 7 . 728 . 877 . 951 . 881 
7 Substitution (Fig. 
-Numb.) 33.4 48.5 62.3 72.5 8.6 10.3 12.8 12.1 .975 .987 .988 .983 
8 Checking Shapes and 
Numbers 18. 3 25. 3 27. 9 31. 5 3.1 4. 3 4. 2 4. 5 . 718 . 857 . 847 . 695 
9 Dots Counting 
10 Speed of Writing 
11 Reaction Time 
12 Memory of Numbers 
13 Memory of Rhythms 
(Seashore) 
14 Pitch Discrimination 
(Seashore) 
15 Length Discrimina-





26.3 37.4 45.3 51.4 
25.8 35.4 42.5 48.3 
74.1 62.7 58.4 54.1 
12.7 19.4 23.6 25.2 
20.1 22.3 23.4 23.9 
25.2 26.4 27.3 28.7 
6.8 6.5 8.9 9.2 .833 .981 .819 .982 
5.9 5.7 5.5 6.1 .920 .938 .851 .824 
8.7 6.4 7.6 7.5 .788 .911 .914 .980 
6.3 6.2 7.6 6.6 .747 .708 .767 .823 
5.2 4.7 4.8 3.1 .893 .723 .768 .633 
7.7 8.9 8.2 8.9 .894 .762 .808 .835 
88.7 80.2 60.2 52.0 21.3 21.9 25.118.6 .870 .747 .797 .664 
40.2 29.3 30.3 21.4 18.9 14.113.711.3 .862 .794 .911 .900 
85.3 86.8 88.1 87.4 3.2 4.1 3.2 2.0 .787 .837 .804 .710 
* Reliability Coefficients (rii) obtained by a half split-method. 
Burt did. But it was fortunate enough to secure the testees very closely 
adapted to this research. Since they are educated under the compulsory 
system, all children in the same school district should attend the same 
school, and be mechanically promoted even if they are very much retarded 
or are permitted no extra promotion even if they are extremely advanced in 
their achievements. Hence, they, as a whole, are extremely similar groups 
except for their difference in age. This condition may by confirmed by look-
ing at Fig. l, which shows a quite regular intellectual development parallel 
to the standard group of all Kyoto city schools<•), and a similar frequency 
distributions of IA Intelligence Test scores. 
(4) The Selection of Tests 
As our main purpose of this research was to examine Burt's hypothesis, 
we have taken great pains to adapt our experiment as far as possible to 
this purpose. So we have taken into consideration, especially, both E. M. 
Mcursy's and Burt's test batteries<5) in selecting our tests, and preliminarily 
applied the newly adopted tests, examined and revised them so as to secure 
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Fig. I Frequency Distribution Curves of IA Intelligence Test Scores 
for Kyoto City Schools and Our Experimental 
Groups Compared (Boys and girls combined) 
a regular increase of scores and approximate normal distribution curve at 
each developmental stage. That this condition is almost satisfactory can be 
seen from Table 1, and Fig. 2. 
(5) Increased Standard Deviation 
As Table 1 and Fig. 2 show, almost every test has no or only a little 
increasing standard deviation at the ages tested, except for only one test 
of Length Discrimination (Lehmann), and since every correlation was comput-
ed by means of the product-moment formula, we expect that the r's obtain-
ed are not influenced by this condition. 
(6) Upper and Lower Limit of Tests 
As we find no test to be decidedly skewed at different ages, this condi-
tion is also satisfied. 
In short, we may say that the six important conditions requested by 
Burt may almost be satisfied. 
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Fig. 2 Means and Standard Deviations of the Each Test 
with the Increasing Grades, 
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(B) Subjects and Date 
One Kyoto city primary school and one secondary school were selected 
and the tests were applied to all pupils of grade 3 and 5 of the former, and 
1 and 3 of the latter. Though they are called primary and secondary schools, 
these two schools may materially constituted one school, because every pupil 
of this school should be promoted to the secondary school. Furthermore, 
owing to being under the compulsory school system, every one in the district 
alloted to his school should attend it and not be permitted to attend other 
schools, and each grade consists of exactly one year ranging from the birth 
at April 1st to March 31st next year, with no exception of a pluck or an 
extra promotion. 
Both the numbers of the subjects of each grade to which the tests were 
administered, and the numbers which were adopted as the data of the 
subjects who had completed the whole test battery to be applied to the factor 
analysis are shown in Table 2. 
Table 2 Numbers of Subjects. 
Grade 9\ 71 51 31 Total I 
Number of all 
200 I 179 I 160 I 1591 698 subjects administered 
Number of subjects 
168 I 175 I 158 I 152 I 653 used for Factor Analysis I 
0 boys only. 
0 It is regrettable to say that we could not use all data to carry 
out our Factor Analyses owing to being obliged to omit some of 
subjects who did not achieve one or two tests due to circum-
stances of being accidentally absent on the testing day, especially 
to omit a large number of them at grade 9. 
The testing was carried out from May to July 1955, and also the three 
individual tests such as the Weight Discrimination, the Reaction Time, and 
the Length Discrimination Test (with a Lehmann's apparatus) were indivi-
dually administered November 1955 to February 1956. 
(C) Description of the Tests 
We had planned to select the whole test battery so as to go over all the 
intellectual levels such as the sensori-motor, the perceptual, the associational, 
and the relational level, following as closely as possible Burt's and Moursy's 
examples, and finally adopted the following seventeen tests. 
(1) Verbal Group Intelligence Test. C6) 
It is called IA which was constructed by Sumita, one of the wrtters. 
(2) Same-Opposite Test. 
One of the subtests adopted from the Group Intelligence Test called IIA 
which was also constructed by Sumita. 
(3) Sentence Completion Test. 
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Also one of the subtests of II A. 
(4) Four Letter Words Test. 
The subjects are asked to write down as many words as possible whithin 
limited time, which is consisted of four letters, but their initial letter is 
the same one designated. This test was suggested by L. L. Thurstone's 
test. m 
(5) Correlated Eduction Test. 
Adopted from L. L. Thurstone<8), but several newly devised items which 
are easy enough for the 3rd grade pupils were added For example, 
1 2 
•:~ •• •• 




Select one from the five figures including No. 4 to 8, with which No. 3 may 
make up the same relationship as the one between No. 1 and 2. 
(6) Space Card Test. 
Also adopted from L. L. Thurstone<9), but added ten items easy enough 
for 3rd grade pupils were added. For example, 
• • 
2 3 4 
Select one from No. 2 to 4. which is the sa'lle as No. 1. 
(7) Substitution Test. 
Adopted from the American National Intelligence Test, Scale A, Form I. 
(8) Checking Shapes and Numbers Test. 
Adopted from Prof. Awaji's Army Group Intelligence Test adapted to 
the Japanese army, but the letter items were dropped from it. For example. 
2 4 6 g ............ 2 4 6 9 
0 A 0 Q ............. 12) A C) Q 
(9) Dots Counting Test. 
Adopted from K. J. Holzinger and F. Swineford0°). For example, 
• • ••• • • • • •• •• 
6 
(10) Speed of Writing Test. 
Adopted from the Perseveration Test adapted by Sumita. Repeatedly 
as fast as possible the same ones as illustrated at each initial cell. The 
writing materials are the Japanese letters, the V, the numbers, the triangles. 
For example, 
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1~1°1"~ I I I I I I 
I l' I 15 I Ii II I I I I I I 
Only the total numbers written down were scored. 
(11) Reaction Time Test. 
An individual test. The K. S.S. Selecting Reaction Time apparatus made 
in Yamakoshi Co. Lighted in different order a red, blue, or white lamp and 
let the subject put out as fast as possible the designated lamp when it ap-
peared. The reaction time taken from the lighting to the putting out was 
measured. 
(12) Memory of Numbers Test. 
Suggested from K. J. Holzinger's MemoryCin Test. 
(13) Memory of Rhythms Test. 
Adopted from the well-known Seashore's Musical Ability Test. 
(14) Pitch Discrimination Test. 
Also adopted from Seashore's Test. 
(15) Length Discrimination Test. 
Let the subject mark at sight exactly the center of the linear lines of 
different length printed on the paper. 
(16) Lehmann's Length Discrimination Test. 
An individual test. Apparatus made in Yamakoshi Co. Let the subject 
divide exactly the fixed length into half by moving the sliding part. 
Different from the test No.15 in the point that the minute discrepancy, for 
instance, a hundredth millimeter should be discriminated, and also the length 
to be divided is always fixed. 
(17) Weight Discrimination Test. 
An inidvidual test. Test materials are made in Yamakoshi Co. Ask the 
subject to decide which is heavier by means of comparing a pair of brass 
objects which are the same size but different weight. 
After each test, scores were converted into T-scores, and we obtained 
rs by the product-moment method and proceeded to carry out the analysis. 
III. RESULTS 
This time, we shall only report the results of the boy's group. The four 
different intercorrelation matrices at the different grades have been obtained 
as Table 3. 
(A) Intercorrelation Matrices 
Compared our intercorrelation matrices with Burt's<12), the following 
points can be observed. 
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comparing Burt's two results at the higher and lower ages with ours approxi-
mately corresponding to them, the following table can be obtained. 
Table 4 
Investigator Range of r Average r G-factor variance 
{Burt . 74 -. 446 .567 .531 Lower age Sumita-
Ichitani . 789-. 123 . 243 . 241 (grade 5) 
{Burt . 944- .210 . 563 .482 Higher age Sumita-
Ichitani . 667-. 077 . 213 . 216 (grade 9) 
It may, generally, be observed that the average r for each intercorrela-
tion matrix corresponds roughly to the size of the G-factor contribution to 
the whole variance. 
2) Comparing Burt's data with ours on the point of tendencies for the 
hierarchical orders of r's, there may be seen such distinctly contrasting 
differences as the followng table shows. 
Table 5 (from Burt) Analogies Test at the Higher Level. 
No. of test 1121314151617!8 9 
------------c-----
1 
( 687) I 702 ·1 ·· 668 1. . 6351. 663 I. . 601 1 · 459 .I . 4631. 465-Age 9-10 
Age 13-14 ( 954) . 912 . 842 ! . 884 . 543 : . 765 . 4g6 i . 311 . 308 
Dealing Test at the lower level, 
No. of tests 
Age 9-10 
Age 13--14 
I (. 465) I · 44811 . 446 I .. 460 I . 468 II . 482 ' .. 491 I ·4971. 565 
i ( 308) . 376 . 210 .. 391 I . 449 . 405 I . 671 . 640 . 669 
In the case of the tests at the higher level, the higher r's tend to 
increase, while the lower r's tend to decrease as the developmental stage 
goes up, and in the case of the test of the lower level, there can be seen a 
reverse tendency. These tendencies may be consistently and distinctly observ-
ed. However, in our case, no such tendencies can be seen and all r's tend 
to remain to be constant with increasing ages. We think these differences 
might be an important factor to cause the differences between Burt's results 
and ours. On this point, more details shall be discussed again later. 
3) There are no zeros or minus r's in Burt's intercorrelation matrices, 
while near zeros or minus r's in our matrices are to be seen especially 
among the lower levels of activities such as the Length Discrimination (Leh-
mann), Weight Discrimination, and Pitch Discrimination Test. Since the 
standard error of r is about 0. 08, every negative r in these tests is not 
statistically significant and, therefore, these tests generally have a very low 
or almost no intercorrelations. 
(B) Preliminary Observation 
Before we carry out the analysis, each intercorrelation matrix has been 
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arranged to see whether the tests may be found to make any clusters among 
them according to the suggestion proposed by G. H. Thomson. 0 3) When the 
first four highest r's and also the diagonal cell were marked x in each row, 
we get the sets of peaks as Fig. 3 shows. 
In Fig. 3 we may assume three main clusters appearing throughout at 
the four developmental stages, namely, test No. l, 2 and 3 making the first 
cluster, 5 and 6, the second cluster, and 7, 8, 9 and 10, the third, each one 
having a common factor, the verbal, the spatial, or the speedy respectively, 
according to the ordinary interpretation. At the 5th grade, No. 12 and 13 
made temporarily a new cluster, but this did not continue to appear after 
that grade, and may, therefore, be supposed to occur accidentally. However, 
No.13 and 14, 15 and 16, and 16 and 17 made a cluster each at the last 
grade, and though these three clusters might also not be confirmed whether 
they are only temporarily or not, each of them has a reasonable explana-
tion, as the first cluster consists of Seashore's musical subtests, the second, 
of the two sorts of the Length Discrimination Test, and the third, of the 
simple sensori-discrimination tests. Although both No.15 and 16 are of the 
same nature as the length discrimination, the latter may be the more spe-
cialized sensory discriminative activity than the former. Furthermore, No. 4 
joined the verbal cluster and this may be interpreted to mean that the verbal 
facility has reached the point high enough to make a special ability at the 
nineth grade. 
From this preliminary rough survey, the following points may be inferred. 
1) There are three group factors, the verbal, the spatial and the speedy 
constantly running through all the developmental ages in addition to the 
general factor. 
2) At the last grade, the distinct differentiation of more various kinds 
of special ability might be expected. 
(C) Subdivided Bipolar Factor Analysis 
We have carried out the Subdivided Bipolar Factor Analysis based on 
the intercorrelation matrices, each one separately at each grade. In order to 
make it easy to look over the four factor matrices in one table, we arrang-
ed them so as to have all the seventeen tests be roughly classified togeth-
er, each according to the intellectual levels as Table 6 shows. 
Observations : 
1) The first factor may be called a general factor as it shows every 
positive saturation with the seventeen tests at all the four grades, although 
the saturations of the Pitch Discrimination Test at the grades 3 and 5, and the 
Weight Discrimination Test at the grades 3 and 9 are not statistically significant. 
On the whole, the size of the saturations of this factor corresponds 
approximately to the degree of the complexity and the level of the various 
cognitive processes tested. This factor may, therefore, be regarded as a 
factor of general cognition or 'intelligence'. This factor contributes 24. 4, 
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Notes : (1) X represents the first four highest r's at each raw. 
(2) (X) are added to them when they differ a little amount from X 
(3) The clusterings, A, B, and C can constantly be seen running through at all 
the developmental grades. 
( 4) There can roughly be observed a tendency to make additional or new clus-
terings of tests which may be taken as appearing new special abilities with 
the developmental grades. 
Fig. 3 A Graph Roughly Showing That There are Appearing New Special Abilities 
with the Developmental Ages. 
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Table 6 Subdivided Bipolar Factor Saturations 
No. [ · I Cognitive h2 Test [Grade I lI llI Level(Communality) 
---
3 . 729 .390 . 229 . 735 
5 . 780 . 254 .286 . 755 1 Sumita I. A. 
I . 763 . 252 .182 .679 
III . 783 .151 . 267 . 707 
3 . 605 .283 • 109 ~ . 458 5 . 658 .280 . 222 ro . 560 2 Same-Opposite 
I . 678 . 306 . 236 i . 610 
ill . 725 • 019 .180 s· .558 
::i 
3 . 641 . 262 .189 ~ . 516 
5 . 736 . 244 r . 623 • 146 ro 3 Sentence CJmpletion 
I . 633 .194 . 287 < . 521 
ill .696 . 345 f!. .606 · 047 
3 .547 . 204 · 130 . 352 
5 .597 • 080 . o,o 
I 
. 364 5 Correlated Eduction 
I .575 •12..'i -070 .352 
III . 514 . 371 • 061 . 406 
--- -- - ·- ·- ---- ... - ·---
I 3 . 435 . 241 · 012 .247 5 . 693 • 136 ~ · 053 . 501 6 Space-Cards 
I . 540 • 033 -. 034 .294 
IT[ .546 • 151 -. 312 . 418 
3 .528 .236 -.071 .340 
5 . 462 · 158 -. 095 . 250 13 Memory of Rhythms I . 336 .248 -. 380 . 318 
lI[ . 425 '"d . 211 • 112 • 133 ro 
'"' n 
. 208 3 . 441 · 056 - . 100 ro 'cl 
5 .507 • 164 - · 095 
,..,. .293 4 Four Letter Words .: 
I . 409 · 173 • 095 ~ .206 
IT[ . 497 -. 126 · 101 r . 273 ro 
3 -. 286 < .098 • 063 • 108 f!. 
5 • 095 . 259 -.ol); .076 14 Pitch Discrimination 
I . 414 . 385 --. 295 . 406 
III .405 . 289 • 023 .248 
3 .523 --164 -.139 . 320 
Memory of Numbers 5 .370 • 055 . 181 . 173 12 
I .487 - · 052 - · 044 . 242 
Ill . 418 • 098 · 067 .189 
3 . 269 • 103 - .185 .117 
Length Discrimination 5 . 397 -. 067 -. 234 . 217 15 
I .218 --021 - . 240 (/) .106 
llI . 217 • 089 -. 219 ro .103 ::i 
(/) 
ti, 
.139 3 . 272 - • ll2 -. 228 ,..,. s· 5 . 247 · 036 -. 224 ::i .112 16 Length Discrimination 
I · 150 • f/93 -.157 ~ . 057 (Lehmann) III I • 153 . 203 -. 331 r .176 ro 
-.173 < . 025 3 I . 088 - · 077 f!. 
5 i . 220 • 082 -.138 . 074 17 Weight Discrimination I 
I 
· 160 -.1.JJ --146 . 064 
III • 124 276 -.198 . 131 
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3 .639 -.137 . 205 . 469 
7 Substitution 5 .595 -.392 .204 .550 
I .681 -.192 • 021 . 501 
ill .538 - .316 -. 011 .389 
3 .537 -.519 .168 > . 585 
Checking Shapes and 5 .653 -.438 • 077 
(/) .504 8 (/) 
I . 562 -.343 0 .435 Numbers • 038 () ill .538 -.377 .240 !ii' .512 ,.,. 
3 .528 -.351 -131 
~- . 419 
10 Speed of Writing 5 . 492 -.264 . 212 I:""' .357 I .546 -.320 . 413 
(1) .571 
ill .524 -.410 -. 068 ~ .447 
3 . 577 -.363 -, 125 . 481 
9 Dots Counting 5 . 623 -.410 , 031 .557 
I .605 -.436 -051 .569 
nr .538 -.377 .240 .489 
3 . 377 -, ]58 • 089 l ~~ .175 11 Reaction Time 5 .560 -. 078 -.293 I:""'() . 406 I . 541 -.302 -,071 ~ .g . 389 
ill . 338 -.149 -.380 (1),.,. . 281 -, 
respectively. 
2) The second factor is bipolar, and contributes 6. 5, 5. 4, 5. 6 and 6. 2 
percent to total variance at the grade 3, 5, 7 and 9 respectively. It classified 
the entire set of the tests into the two main groups; the one which involves 
activities which do not necessarily require speed to deal with the test mate-
rials, and the other which requires particularly a speedy transaction. They 
may roughly correspond to Burt's distinctions, namely, the intellectual type 
and the practical type of cognition. 
3) We could obtain the third factor which was statistically significant 
except at the grade 3, when it was tested by both Burt's<w and McNemar's 
method. 0 5> Though this factor was not significant as a factor at thegrade 3, 
we included it in this table to compare the saturations at the grade 3 with 
those at the other grades as these factor saturations of the seventeen tests 
at the grade 3 have a quite similar tendency to the other grades as is shown 
in this table. This factor contributes (2. 7), 3. 2, 3. 5 and 4. 5 percent to total 
variance at the grade(3), 5, 7 and 9 respectively. It classified each of the broader 
groups into two subgroups; the- first group is subdivided into the verbal (or 
to express it more adequately, the relational) tests and the other kinds of 
tests. Though No. 5 which is not verbal by nature and its factor saturations 
at all grades are not statistically significant, we included them in this class, 
as they are all positive. The other group is divided into the relatively 
complex activities and the simple ones. 
If we illustrate the principle of the divergent classification underlying 
these groupings, the Fig. 4 may be roughly obtained. The classifying prin-
ciple for the second factor is whether speedy working is especially required 
or not. There are two principles for the third factor, that is, the principle 
of the higher level against the lower level of the intellectual activities and 
the principle of the complexity against the simplicity involved in the test 
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Fig. 4 The Hierarchical Scheme of the Subdivided Bipolar Factors 
4) The Musical Ability 
65 
There is an interesting difference which attracted our attention between 
the natures of the Memory of Rhythms and the Pitch Discrimination Tests 
which are the two subtests of the well known Seashore's Musical Ability 
Test. If we look at the intercorrelation table 3, the Memory of Rhythms 
Test has rather lower, but distinct positive correlations with almost all the 
other tests except some few nonsignificant ones, whereas the Pitch Discri-
mination Test has only one low but statistically significant correlation with 
the Memory of Rhythms Test and no correlations with all the other tests 
on both grades 3 and 5 (Standard Error of r is about 0. 08). However, in the 
Pitch Discrimination Test, there appeared abruptly similar distinct correla-
tions with all the other tests accompanying increased r's as in the case of 
Memory of Rhythms Test. Then, we may say that there has already existed 
a special ability between these two musical tests as much as the degrees 
of correlations, .163 and .175 show at the grade 3 and 5 respectively, but this 
ability has no correlation with the general intelligence. Owing to the Pitch 
Test having become involved in the general intelligence in addition to this 
particular ability at the higher grades, 7th and above, the degrees of corre-
lations, . 163 and . 175 between these two tests, the Pitch and the Rhythms 
Test, have been raised up to . 444 and . 300 respectively. That is to say, 
the Memory of Rhythms Test already had both the general factor plus the 
special musical ability factor throughout all grades, whereas the Pitch Test 
had only their special ability factor at the lower grades, but it has become 
influenced by the general intellectual factor in addition at the 7th and above 
grades. This fact can be clearly demonstrated after the factor analysis has 
been carried out. Namely, the Pitch Test has no significant general factor 
saturations such as . 063 and . 095 at the grade 3 and 5 respectively. 
Furthermore, we may get more information about these musical test. 
How much correlation between the two tests should be reduced to this 
special ability, might be inferred as follows. When we, at first, recon-
struct the correlation between them based on their bipolar factor saturations 
at the grade 3, we obtained the following, 
r = (. 528)(. 063) + (. 236)(. 108) + ( - . 071)( - . 286) 
= . 079 (compare the original r = . 163). 
This amount of their correlation reconstructed from their common factor 
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saturations is still distinctly short of the original correlation, r == . 163. It 
may be inferred that we have missed this amount of their correlation in 
our analysis, since this special musical factor could not be caught owing to 
our not having included enough numbers of similar tests in our battery, so 
it has been dealt with as though it were its specific factor. This is also 
true at the other three grades, as you see, when we reconstruct r's by 
means of their composing factor saturations already analysed by our bipolar 
factor analysis in the same way as mentioned above. As the other three 
r's were reconstructed as before, we get . 087 (original r == . 175), . 354(r = 
. 444) and . 208(r == . 300) at each grade 5, 7 and 9. We want to express these 
parts of their missed correlations in such a way as that reconstruct r's by 
means between of their common factor satuarations and, then, let each correla-
tion be converted into its covariance, obtain the difference between them and 
its square root, and then, we obtain the specific correlation between them. For 
example, at the grade 3, we have as follows; J1632 - • 0792 = .143; and in 
he same way, we have . 148, . 268 and . 216 at each grade 5, 7 and 9. 
At any rate, there exists the particular musical ability which was not 
caught directly by means of our bipolar factor analysis, but has already 
appeared as early as the 3rd grade level and is running throughout all the 
grades up to the 9th grade. This fact may explain why this specific factor 
found in the previous preliminary survey in Fig. 3 continuously appearing as 
the clustering correlations throughout all the grades, could not be caught 
by the bipolar factor analysis. 
Next, we will proceed to explain why this particular part of the musi-
cal ability independent of our common intellectual factors is not concerned 
with the general factor at the lower grades, whereas it becomes involved at 
the 7th grade and above. When two tones are given successively which are 
minutely different from each other and you are required to discriminate as 
to which is the higher, three kinds of activities may, logically, be distin-
guished, the recognition of each tone as such, the immediate retention of them 
all in mind, and the proper activity to compare each other tone. The first 
activity may correspond to the special musical activity mentioned above, and 
we shall not be concerned with it hereafter. 
The proper comparing activity out of the last two may primarily be 
related with the general factor, and in addition to it, the immediate 
retention of the comparing materials may secondarily be involved in the 
general factor. In the case of the pitch discriminative processes, owing to, 
firstly, the more fleeting nature of the tonal impressions compared with the 
Rhythms Test, perhaps due to the former being very simple, and, the latter 
being composed of a few elementary tonal impressions, and being easily 
comprehended as gestalts so as to be more easily kept in mind, and, second-
ly, the former way of comparing materials being relatively more difficult 
than the latter, since the subjects are required to select the higher tone, 
but not to decide only whether the two tones are the same or not as the 
Rhythms Test, the Pitch Test may perhaps be a rather more difficult task 
than the Rhythms Test. These two conditions combined together may be sup-
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posed to be the chief reason why the Rhthms Test will become a more 
suitable test of the general factor than the Pitch at the early grades, be-
cause these two conditions, when combined together, may be too difficult to 
be dealt with these early grade pupils' intelligence. 
Finally, the fact that there are some tasks which may become involved 
in the general intelligence, though they are, at first, saturated with no 
general factor is important, when we shall later discuss the problem of 
interpreting the differentiation of abilities. 
D. Subdivided Group Factor Analysis 
Finally, Jet us describe our last stage of the factor analysis, that is, the 
Group Factor Analysis which is proposed by Burt as the method most ade-
quate and suitable to the hypothesis that an ability should be assumed to 
develop so as to differentiate into qualitatively different kinds of abilities. 
After getting the subdivided non-overlapping group factor matrices, the 
rotation matrices were constructed by basing on them, and post-multiplied 
to the foregoing subdivided bipolar factor matrices, and then we have obtained 
the factor saturations which are more natural results as Table 7 and 8 show. 
Observations : 
1) The seventeen cognitive tests including the various 'material' factors 
such as verbal, spatial, motor and so forth, and also the more 'formal' 
factors., such as sensory discrimination, perception, association and abstract 
relation., are successively tending to increase their number of clustering so 
as to illustrate the processes of abilities differentiating into more newly spe-
cialised groupings with the four developmental grades. 
2) The general factor obtained by this procedure is the so-called 'basic' 
factor which is no longer one of the centroid nature determined by making 
the other factors bipolar as Tabel 6 shows. Its essential nature may be 
assumed to be one of the most general noetic synthesis, which organizes 
intellectually the various complex stimuli and abstract material contents and 
may, therefore, properly be identified with the familiar factor of 'general' 
intelligence. Furthermore, we want to suggest this factor as having the 
chief function of organizing the other newly increasing and diversifying 
group abilities which are differentiated to carry out each new adaptive aim 
to one's environment. 
3) The second are the broad group factors divided into the intellectual 
or reflective abilities on the one hand, and the practical, motor-executive 
or clerical abilities on the other hand. They have the more specialized 
function of organizing the abilities belonging to their groups than the for-
mer general basic factor. 
4) At grades 5 and 7, the further differentiation of abilities has occurred, 
namely, the relational ability by the intellectual group of tests and the 
speedy working ability by the practical group of tests to exercise their more 
specialized adaptive function. 
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Mousy's studies08). In our case, the differentiating process of the relational 
factor from the intellectual abilities is a natural direction that is ordinarily 
discovered, whereas that of the speedy factor from the practical abilities 
seems to be reverse, when viewed from the changed amount of factor satura-
tions with developmental stages, since, in the former case, the relational 
factor saturations have appeared at the grade 5, leaving behind the moderate 
amount of the intellectual factor saturations, which continues hereafter to 
sustain approximately the same amount of these at the grade 7 and above, 
whereas, in the latter case, the practical factor saturations at the grade 3 have 
almost entirely differentiated into the speedy factor ones, leaving behind 
only a small amount of them at the grade 5, and increasing their amount up 
to the grade 9, but the speedy factor saturations tend to decrease step by step 
up to the grade 9, the practical, not speedy factor looking, at first, as if 
shooting out its sprout at the grade 5, and growing hereafter up to the 
grade 9. The above facts seem to suggest that the practical factor which 
has appeared after the grade 5 may be a more lately shaping factor compared 
with the speedy factor which is older and more original in genesis. However, 
viewing from the process of the analysis, the practical factor should be more 
general and the speedy factor more specialized. 
5) Assuming that the degree of factors may be significant when appro-
ximately above 0. 160 as inferred from testing the significance of the bifactor 
analysis by Burt's formula, there appear eight negative factor loadings in 
all four group factor saturation tables. We have no confidence to say whe-
ther this fact should be ascribed to the shortcoming of our analytic proce-
dure or interpreted as a disturbing factor. 
6) The amount of the G factor saturation of each test is not fixed and 
does not necessarily continue to be constant with the four developmental 
grades; some tests are maintaining approximately their constant saturations, 
the others are various, as their saturations abruptly appear in the case of 
the Pitch Test, or lose in the case of the two kinds of the Length Discrimi-
nation Tests, and the latter tendencies are especially noticiable in the lower 
level of the sensori-perceptual tests. However, the average amount of the G 
saturations has a tendency to be approximately the same throughout all the 
grades as their percentage contirbutions to the whole variance at the four 
grades show such figures as 18. 6, 24. 1, 22. 0 and 21. 6% respectively. This 
last observation leads us to criticizing the hypothesis proposed by such an 
authority as Prof. Burt. 
IV. CONSTANCY OF THE GENERAL FACTOR SATURATION 
Lastly, we Will take up the problem which is the main purpose of our 
research, namely, the problem which concerns the constancy of the general, 
or 'basic' factor saturation. 
A) F. Swineford's experimental results 
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According to R. E. Right<19), her experimental results with younger chil-
dren showed distinctly an existence of a general factor, though L. L. Thur-
stone had insisted that there Was no general factors, such as assumed by 
the English psychologists, Spearman and Burt, but only the 'primary' abi-
lities as the most basic factors. Therefore, she interpreted her results to 
the effect that the general factor found by her should be resolved into the 
'primary' factors as they grow up. However, on the contrary, F. SwinefordM 
has experimentally demonstrated that the general factor did not disappear, 
but remained to be constant as the individuals were growning up. Her ex-
perimental results are found in Table 9. 
Table 9 Relative Contributions of the Factors to the Total 
Variance for Each Grade (Swineford, Fr.) 
I Percentage of Total Variance 
Number ----------- ------------ ------ -------------------






Cases I I 11, I i Gene. T. Verb. T. Spa_t._T_.~f _T_ot_a_l~~T-ot_a_1_i_v_e_r_b_. T_. ~i_S_p_a_t._T_._ 
169 
185 



































40 11 19. 2 16. 3 11. 9 10 47.4 14 5 7.3 7.2 
I, 
Each test of General, Verbal, and Spatial group consists of three subsets. 
Observations : 
1) No tendency of the percentage contributions to total variance of the 
general factor to increase or to decrease from the grade V to IX can be seen 
and they tend to be 14% or thereabout throughout, while the percentage 
contributions to total variance of both the verbal and the spatial group 
factors added to it are shown to have increased decidely at the higher grades. 
2) When the contribution to total variance of the general factor of the 
so-called general ability tests saturated only with the general factor on the 
one hand, and the special ability tests such as the verbal and the spatial 
saturated with both the general factor and each its own special group factor 
on the other hand are compared, it can be seen that those of the general 
tests tend to remain decidedly constant throughout, up to the grade 9, that is 
to say about 14% except at the grade 7, while in the cases of the verbal and 
the spatial tests, no such a constant tendency but almost an irregularity 
can be observed. This fact may be supposed to offer one improtant evidence 
in favour of our later discussion on the constancy of the general factor with 
developmental stages. Broadly speaking, all kinds of ability tests should 
conveniently be divided into the so-called general intelligence test and the 
special ability tests, and in the former kind of the tests, their contributions 
to total variance should tend to remain constant while the latter kind of 
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tests might not have such a constant tendency and, furthermore, may offer 
a critical point to be decided, that is, whether the contributions to the total 
variance of the general factor should be constant as insisted by Swineford 
or decrease with saturation as supported by Burt. This last point shall be 
taken up again in our later discussion. 
3) Swineford's figures support the hypothesis that the general factor 
has no sign of mental differentiation with increasing grade. However, Burt 
has explained these results as follows; "each grade included children of 
mixed ages, varying over 4 to 5 years : and the fact that the range and 
saturations for the general factor are as large in the higher classes as in 
the lower merely shows that the limited amount of heterogeneity at which 
the teachers aim when selecting pupils for the different classes turns out 
(as we might expect) to be much the same at every level" (C. Burt, The 
Differentiation of Intellectual Ability, Brit, J. Educ. Psycho!., 1954, Vol. XXIV, 
Pt. II, p. 84). But his explanation might not be satisfactory, on which We 
shall discuss more fully later on. 
We shall next briefly review Burt's own experimental results. 
B) C. Burt's Experimental Results<21) 
Burt, at first, reported the following results in 1919 with the school 
children in London administered with his standardized educational tests as 





Table 10 Contribution of General and Special Facors to Total 
Individual Variability Different at Ages. (Burt, C.) 
Factor Age 8+ AgelO+ Agel2+ 
General 52. 1 35.6 27.8 
Verbal 
7. 3} 9.3 l 10. 7} 
Arithmetical 3.1 12.9 3.0 18.2 13.4 30.6 
Manual 2.5 5.9 6.5 
Total 65.0 % 54.8 % 58.4 % 
boys=294, girls=252. Standardized Educational Tests. 
As you look at the table, you see at once the facts which are in favour 
to Burt's hypothesis, that the relative portion of contributions to total vari-
ance of the general factor successively decreases at each age level, whereas 
those of the three special group factors combined together increase. "Both 
Spearman and Thomson preferred to interprete these results as that this 
increasing specialization might be an effect of individual learning, that is, 
of external educational influences rather than of an internal and spontaneous 
maturation." Burt admitted the possibility of this interpretation, chiefly 
owing to his using tests of scholastic achievements in his inquiry. But he 
insists that "in my view, it cannot possibly be stretched to yield a satisfy-
ing explanation of all the observable facts" (do. op. cit., p. 81). Since his 
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convincing conclusion in favour of his hypothesis was not directly obtained 
from this datum, Burt attempted the next experiment. 
Burt's Experiment with Psychological Tests. 
In order to directly demonstrate this problem, he has planned to fulfil 
the following three conditions in his experiment this time. 
1) Tests should be used which are to be expressly designed to measure 
ability as such, and which are, therefore, unlikely to be much affected by 
school conditions. 
2) Experimental conditions should be deliberately and carefully control-
led; expressing these conditions in his warning to students who want to 
research this particular problem against the six precautions which are com-
monly overlooked in the appendix of his article as follows (do. op. cit., pp. 
88-89). 
1. Increase in reliability. 
2. Efficiency at examination. 
3. The selection of testees 
4. The selection of tests. 
5. Increased standard deviation. 
6. Upper and lower limits of test. 
These conditions were previously mentioned more fully in this paper and 
taken into consideration in planning our experiment. 
3) An appropriate factorial procedure should be applied. Here, owing 
its being closely concerned with our problem, we will quote his view in his 
own words on this question. "When we speak of the emergence of special 
abilities, the abilities that we have in mind correspond, not to summation-
al, centroid, or bipolar factors, but to group factors. Hence, the method 
required is a group factor analysis in which the classification of the tests 
into groups is determined automatically and objectively, not by the type of 
free rotation which aims at securing factors that the investigator believes 
to be almost 'meaningful'. In the past the choice of an unsuitable method 
had frequently led the investigator to draw erroneous inferences. Figures 
obtained by the centroid method or simple summation necessarily absorb 
much of the variance contributed by the group factors. Hence, results by this 
technique may exhibit an apparent increase in the first or general factor 
variance, when a group factor analysis would demonstrate a decline" (do. p. 
86, the underlines have been used by us). His main experimental results 
may be summarised as in Table 11. 
Observations: 
1) There are two points claimed and neatly demonstrated in Table XI by 
Burt which should be distinctly discriminated, namely, (a) the assertion 
that "figures obtained by the centroid method or simple summation neces-
sarily absorb much of the variance contributed by the group factors" is true 
and confirmed in our experimental results, but (b) the assertion that "results 
by this technique may exhibit an apparent increase in the first or general 
factor variance, when a group factor analysis would demonstrate a decline" 
is questionable. Though the second assertion could be clearly demonstrated 
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Table 11 Contributions of the Two Kinds of Factors t o Total 
Variance at Different Ages. (Burt, C.) 
I 
11 





I I I Rm I Vis. \ Mot. 
ITotal II III I Total j ' I I IV 1c n~IV) j G J 
p 
I (gr.f.) Age ------_ I 
9~10 I I 5.4 4. 9 2. 1 1. 5 2. 4 I 16. 1 i 56. 91 5. 0 I 2. 71 l. o, 8 ·7 I 53. 1 
13~14 I 60. 3i 16. 0 5. 91 2. 41 24. 3 I 48. 2 10.3 11. 3 3.9 3.8 7. 0 1 36. 3 
Diff. I + 3. 4'+ 11. 0i+ 3. 2•+ 1. 4i + 15. 6 11 -- 4. 9 + 4. 9 + 6. 4 + 1.8 + 2. 3 +4. 6 + 20. 2 
I I II 
as in Table XI, there is logicaily other possibility. That is to say, although 
compared with the proportions of contribution of the first factor by the 
summation technique, those of the basic factor by the group factor analysis 
are, it is true, somewhat less, the latter, however, does not necessarily decline, 
but continues to remain constant With developmental ages. Therefore, though 
Burt's result shows the decline from 53. 1 % at age 9-10 to 48. 2 % at age 
13-14 in the group factor analysis, it might not be a true developmental 
tendency, but assumed to be an accidental result due to, for instance, his 
battery of tests particularly selected or other causes. Let us proceed to 
(I ) Burt, C.: '. ' .. .... .. . ..... .., Contri. to Whole '' .... ' ••• Variance .2 ,l .4 .5 J r J .& .9 
r 
Age 13~14 : ______._ ,-'-----. 
i1 Q Mi I G .175 . 545 .603 .482 
. A,.;; ...a. .,, L, . 
.4 
.51· ! .6 . .7 .8 .095 .520 .569 .531 Age 9~10 
Mi fr 
(II ) Swineford,Fr.: 
Contri. toWhole 
r Variance 
Grade 9 ........... , ' .. " . ' ,-'-----. (N = lll) .2 .3 .4tl .5 ,6 _g .8 Q Mi G 
ul Mi 
.070 . 420 . 406 
Grade 8 ' ...... LJ._ ;, ( N = 242) • ' ' ~ .085 . 445 . 421 .2 .3 .411 .5 ,6 . 9 .8 . 
G! Mi 
Grade 7 .....,..,......,1 .. ,1,d., , ....... , 
( N =205) . " ' . 065 .290 .280 , 2 
-rrlL 
4 ,5 .6 .9 .8 
Grade 6 ,u,lmftJd;,, .051 .400 . 391 ( N = l85) ' ' ' ' .2 .3 JL .5 .6 '.9 .8 
Grade 5 .. el IU,, C, ;.sJ;_, • • .100 .340 .310 ( N = l69) • .1 .2 .31[ .4 .5 .6 .9 .a 
!i: Mi 
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(ill) Kyoto. Univ.: i r 
CA 14:9~14:4 
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Q Mi I G 
.11 .19 .254 . 216 
.115 .21 .264 .220 
.10 .22 .289 .241 
. 10 . 18 . 244 . 186 
There are two conditions which concern with this matter. 
The first condition to be looked for is that the peculiarity of the distri-
butions of intercorrelations can distinctly be observed in Burt's case. When 
those obtained from Burt's study are compared with those of the other wri-
ters<22l as shown Fig. 4, in the former case, the distributions of intercorre-
lations are dispersed in a decidedly greater degree with growth from age 
9-10 up to age 13-14, while no such peculiarity can be observed in the other 
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I M 
~ 
00 -tj< t--- 0 t--- t--- -tj< cases. Furthermore, this peculiar "', ~ ,...., M i.o -tj< t--- N <.D -tj< 
Q)' l? 
,...., ,...., 0 0 N 0 ,...., ,...., fact in Burt's case could not be 
~ i '--' I I I I I attributed to the subjects' homoge-<+--1-S; __ - -0 .... 
C1l 0 t--- I'-. (D 0 t--- 0 00 N neity of age, since, though the ·:> " M i.o 00 M 00 N (D ,...., -tj< td ' "' ,...., 0 0 ,;-< 0 ,...., ,...., 0 0 heterogeneity of age happened a 1c I I I I to 
occur in Swineford's case on the 
00 0 a, U"l 0 <.D -tj< M tt, one hand and ranges of at :ti <.D U"l a, -tj< M t--- N U"l U"l ages (J) 0 0 0 0 0 ,...., 0 ,...., ,...., 
Q) 
" a each developmental stage are per-u l? I I I I I A 
C1l '---' fectly controlled in the of ·;:: (/J cases 0 C1l A ,...., b'i -tj< U"l 00 g: t--- ~ M N Kyoto University and Sumita-Ichi-:> 0 I i.o -tj< 00 U"l N -tj< :.:; t--- 00 t--- i.o t--- 00 U"l (D U"l 
'"Cl C1l a, tani on the other hand, the same 
A .... 
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Table 12 and Fig. 5-a. In Fig. 5-a, if the average intercorrelations or the two 
kinds of saturations for I or G in each subtest increased at the higher age, 
they are marked on above the zero line (0), and vice versa. Then, we can 
observe the following points. 
1) The average intercorrelations and the first factor saturations (I) go 
on closely parallelling each other, as you expect from Fig. 4, while the basic 
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Fig. 5a Differences between Mean Correlations and Two Kinds of 
Saturations, I and G at the Two Developmental Ages, 
13~14 and 9~10. (from Burt's data) 
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Fig.5b Differences between Two Kinds of Variances, Bipolar and 
General Factor at the Two Developmental Ages. 13~14 
and 9~10. (from Burt's data) 
factor saturations also go on somewhat paraIIelling the above two figures, 
but tend to go down increasing their discrepancies more and more towards 
test 9. 
2) According to the degrees of discrepancies between I and G, all nine 
subtests may be classified into three groups, a) a group including test 1 
and 2, (b) 3, 4 and 6, (c) 5, 7, 8 and 9, respectively, and the nature of 
these three groups may be roughly arranged in order according to the degree 
of the adequacy to be used as the general intelligence test. The first two 
groups show almost no or moderately small discrepancies, whereas the large 
discrepancies of the third group are seen, which may chiefly contibute to 
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the causes for the declining tendency with the developmental age when 
analyzed by the group factor technique as Burt claimed before. 
3) The same tendencies of the discrepancies between them (I and G) 
which are presented in terms of their variances, are shown in Fig. 5-b, 
which the two horizontal lines, M(I) and M(G) represent each mean for the 
first or the basic factor variances of the whole tests. 
4) If Burt's experimental battery of tests happened to be constructed 
of the subtests including the higher intellectual group of tests No. 1. 2, 4 and 
6, and the lower group, No. 8 and 9, then, the discrepancy between the two 
different developmental age disappears due to cancelling of each other, and, 
therefore, a hypothesis contrary to Burt's, that is, that the contribution of 
the basic factor to total variance does not change and remains to be constant 
may be deduced. In short, though his experiment was very rigorously car-
ried out, the results cannot be said to be conclusive, since the following 
conditions were hardly taken into consideration; 
1) There are different tendencies to increase or decrease with develop-
mental age according to the different natures of ability tests. 
2) If, after all, our decisive conclusion on this problem was dependent 
on the average value of various sorts of ability tests, its success should be 
influenced by the problem of whether the sampling of population, as well as 
the sampling of tests to be selected are adequate or not, and we can say 
at least in Burt's case, that the sampling of ability tests may not be satis-
factory, because in such small battery of tests as Burt adopted, the influence 
of the sampling of tests is great, therefore, his results may be not conclu-
sive, when this discrepant value is not tested as significant in this point of 
the sampling of tests. 
C) Sumita-Ichitani's Results 
1) If we make a table showing -the percentage contributions of the two 
kinds of factors to total variance at different grades from Table 8 as in the 
cases of Swineford and Burt, we have Table 13. 
Table 13 Percentage Contributions of the Two Kinds of Factors to Total 
Variance for Each Grade (Sumita-lchitani) 
~ Bipolar Analysis Group Factor Analysis 
~ I I JI I III /rr~III G I I I R I K I p I Sp I I~Sp Grade 
3 24.4 6.5 . 6.5 18.6 6.2 . . 6.0 . 12 2 
5 28.9 5.4 3.2 8.6 24.1 3.5 3.4 . 1.1 5.1 13.1 
I 26.4 5.6 3.5 9.1 22 0 4.4 3.8 . 2.9 4.0 15.l 
III 25.4 6.2 4.5 10.7 21.6 2.8 2.0 3.5 4.5 1. 7 14.5 
The two kinds of percentage contributions of I-factor and G-factor at different 
grades were compared, and the following points can be observed. 
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a) They almost parallel With each other. 
b) The percentage contributions of G-factor at different grades are 
consistently lower than those of I-factor. 
c) There is not a tendency to decrease in the percentage contributions 
of G-factor as the grades go higher as we see it in the case of Burt's re-
sults. 
d) Our results suggest that the G-factor saturations continue to remain 
constant with the going up of the grade as already mentioned before. 
2) The foregoing facts may perhaps be more analytically explained 
from Fig. 6 which illustrates the comparison between the factor saturations 
of I and G of each test at each grade. 
We see in Fig. 6 that all the factor saturations of G in any test and at 
any grade are lower than those of I. These facts explain the foregoing facts, 
(a) and (b). Furthermore, the amounts of the differences between the two 
kinds of factor saturations are various, some are rather great and others 
are almost identical, but when they are all averaged together at each grade, 
their averages come to show rather regular discrepancies between them, 
and, of course, although we should not straightway take the average of 
factor saturations, but the average of factor variances, their results have 
similar tendencies except for their relative amounts being different as illus-
trated in the foregoing Fig, 5-a and 5-b. The fact that our test battery is 
rather greater when compared with Burt's may be assumed to cause these 
regular contributions of G-factor to total variance in our case. This may 
explain the foregoing facts, (c) and (d). 
In short, our experimental results show a tendency to remain constant 
in the G-factor contributions to total variance in favour of Swineford's results 
against Burt's. 
3) Although the contributions of G-factor to total variance at different 
grades tend to remain constant, the facts that those of other group 
factors, When combined together, are increasing with going up grades can be 
distinctly seen in Table 13 in both cases of Bipolar and Group Factor Analysis, 
and these facts are quite in accordance with both Swineford's and Burt's 
results. Furthermore, the group factors are increasing not only in quantity 
when they are all combined together, but also in quality so as to give us 
distinct impressions for a differentiation of abilities. 
V. SUMMARY AND CONCLUSION 
From the foregoing observations, we may draw the following conclu-
sions: 
1) The percentage contributions of G-factor to total variance tend to 
remain constant as the grades go up, at least, from the grade 3 to 9 as far 
as our experimental data are concerned. 
2) They are consistently lower than those of I-factor which are obtained 
by Bipolar Factor Analysis. 
3) Therefore, since Burt's results that the contributions of I-factor increas-
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ed, whereas those of G-factor decreased with developmental ages may not 
essentially be caused by the different analytic techniques, namely, by using 
the Bipolar or the Group Factor Analysis, as Burt insisted, we must look 
for another explanation for them, that is, by his using the particular small 
sample of the ability tests. 
4) From these observations, we may more reasonably assert that the 
contributions of the 'basic' factor should be essentially constant throughout 
development of abilities, just as the individual IQ is assumed to be. 
5) However our result confirmed the fact that the percentage contribu-
tions of group factors to total variance increased with increasing ages, just 
as Swineford's and Burt's results show. 
6) Furthermore, by means of Group Factor Analysis, we cart bring to 
light the fact that a person's mental ability may differentiate into various 
kinds with his mental maturation. 
7) In this point, Burt insisted that some portion of the 'basic' factor 
saturations should, in part, contribute to genesis of special abilities, whereas, 
from the foregoing reasons, we may propose a new hypothesis that the 
differentiation of a person's mental ability does not necessarily occur due to 
some part of the differentiated abilities being supplied from the 'basic' actor, 
but it does occur possibly from specific factors which are left unexplained 
by the common factors such as 'basic' and group factors of mental abilities, 
and whether those portions of the specific factors should be necessarily 
innate or acquired in genesis of special abilities is another question. 
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ZUSAMMENF ASS UNG 
Im Bezug auf die Differenzierung der Fahigkeiten wahrend des Wachstums 
behauptet C. Burt, <lass der allgemeine Faktor teilweise sich differenziert 
und zur Entstehung der Gmppen-Faktoren beitragt. Aber wie F. Swineford 
denkt, verandert sich die Reifung solcher relativen Beitrag-Quantitat des 
allgemeinen Faktors nicht? Von solcher Frage aus, haben wir kritische Ver-
suche gegen Burtsche Anschauung durchgefiihrt. 
Die Priiflinge sind Kinder von 4 Schuljahren. Sie sind alle mannliche 
Kinder des 3. und 5. Schuljahres von einer Volksschule und des 1. und 3. 
Schuljahres von einer damit zusammenhangenden Mittelschule in der Stadt 
Kyoto. Die Zahl der Kinder jedes Schuljahres sind je 150-170. 
Die Arten der Teste betragen 17, von dem sensorimotorischen Test bis 
zu dem abstrakten Denken-Test und enthalten beinahe alle Arten der Niveau 
der intellektuellen Fahigkeiten. Die Ergebnisse wurden nach Burt's "The 
Subdivided Bipolar und Group Factor Analysis Techniques" analysiert. 
Von solchen Untersuchungen sind wir zu folgenden Resultaten und Sch-
liissen gekommen : 
(1) Wahrend der Schiiler ins hoheren Schuljahr versetzt wird, wenigstens 
von 3. bis 9. Schuljahr, ist der prozentuale Beitrag von G-Faktor geneigt, 
zur totalen Variation konstant zu bleiben. 
(2) Der prozentuale Beitrag von G-Faktoren ist weniger als derselbe von 
I-Faktor, welchen wir <lurch bipolare Faktor-Analyse gewonnen haben. 
(3) Infolgedessen, sind Burtsche Resultate, wonach der Beitiag von I-
Faktor mit der Zunahme des Kindesalters anwachst, wahrend sich der von 
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G-Faktor vermindert, wahrscheinlich nicht verursacht, im Grunde, durch die 
Unterschied der analytischen Technik, d. h., durch die bipolare Analyse oder 
Gi uppen Faktor Analyse. Wir bedürfen noch anderer Erklärung für diese 
Frage. Wir denken, dass er die besonders kleine Probe für den Fähigkeit-
Test gebraucht hat. 
(4) Von dieser Betrachtung aus, mögen wir noch vernünftiger behaupten, 
dass der Beitrag von dem 'Grund' Faktor durch die Entwicklung der Fähig-
keiten hindurch wesentlich konstant bleibt, so gut wie das individuelle IQ 
ist als konstant voraugesetzt. 
(5) Unsere Resultate haben die Tatsache versichert, dass prozentuale 
Beiträge von Gruppen Faktoren zur totalen Variation, jenach dem Zuwachs 
des Alters, anwachsen, wie Swinefordsche und Burtsche Resultate gezeigt 
haben. 
(6) Weiter haben wir durch Gruppen Faktor Analyse die Tatsache klar 
gemacht, dass die persönliche psychologischen Fähigkeiten sich den psycho-
logischen Reifung gemäss, in verschiedenartige Fähigkeiten hinein zu differen-
zieren vermögen. 
(7) Diesbezüglich behauptet Burt, dass einige Teile von 'Grund' Faktor 
zu der Bildung von spezifischen Fähigkeiten beitragen, während wir von den 
obengenannten Gründen aus eine neue Hypothese behaupten können: Die 
Differenzierung der persönlichen psychologischen Fähigheiten ergibt sich nicht 
nur notwendigerweise aus den einigen Teilen von differenzierten Fähigkeiten, 
welche durch den 'Grund' Faktor geliefert wurden, sondern auch durch gemein-
same Faktoren Wie 'Grund' und Gruppen Faktoren. Ob diese Teile von spezi-
fischen Faktoren notwendigerweise angeboren oder durch Erfahrung erworben 
seien, ist eine andere Frage. 
Resume 
But: 
M. C. Burt ecrit de Ja differentiation de talents par la maturite qu'aussi 
le facteur general, en se differentiant, contribue a la generation du facteur 
de groupe. J'ai doute, pourtant, Ie facteur general s'appuyant a la maturite, 
que la quantite de la contribution relative n'aie pas change comme M. F. 
Swineford affirme. J'ai opere ainsi des experiences critiques sur la theorie 
de M.Burt. 
Methode: 
Les males sujets furent choisis par le nombre de 150~ 170 hors des classes 
du troisieme et cinquieme grade de l'ecole primaire de Kyoto et du premier 
et troisieme grade du lycee de Kyoto. En !es mettant a dix-sept sortes d'ex-
periences qui couvrent presque tout le niveau-intellectuel-de I'epreuve sensori-
moteure a l'epreuve de pensee abstraite-j'ai analyse !es resultats obtenus 
suivant !es techniques analytiques du facteur bipolaire et de groupe subdivise 
de Burt. 
Resultats: 
(1) Les contributions de pourcentage du facteur-G a la toute variation 
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tend à demeurer constants suivant les grades d'école se lèvent, au moins, du 
3 à 9 jusqu'à ce qu'il s'agit des données de mon expérience. 
(2) Ils sont plus bas que celles de facteur-!, qui sont obtenu par l'ana-
lyse de facteurs bipolaires. 
(3) Par conséquent, depuis que les résultats de Burt que les contributions 
du facteur-! augmentent, au lieu que celles du facteur-G se diminuant selon 
des âges développementaux, ne peuvent être essentiellement causées par les 
diverses techniques analytiques, autrement, en employant !'Analyse de 
facteur bipolaire ou l' Analyse de facteur de groupe, comme M. Burt persiste, 
il faut qu'on cherche un autre explication pour elles, c'est-à-dire, par son 
petit exemple particulier des épreuves de faculté. 
(4) De ces observations, on peut affirmer plus raisonnablement que les 
contributions du facteur "fondamental" doive être essentiellement constantes 
dans tout le développement des facultés, exactement comme le quotient 
intellectuel est supposé d'être. 
(5) Le résultat obtenu, pourtant, confirme l'effet que les contributions 
de pourcentage des facteurs de groupe à la toute variation augmentent comme 
l'âge augmente, exactement comme les résultats de M. Swineford et de M. Burt 
montrent. 
(6) De plus, par l' Analyse du facteur de groupe, jéaiévérifié l'effet que 
la faculté mentale d'une personne peut se différentier en diverses sortes avec 
sa maturation mentale. 
(7) En ce point M. Burt affirme que quelque portion des saturations de 
facteur "fondamental" doit, partiellement, contribuer à générer des facultés 
spécifiques, tandis que, suivant des raisons comme dit, on peut proposer 
une nouvelle hypothèse que la différentiation des facultés mentales d'une 
personne ne se présente nécessairement dO. à quelque part des facultés diff-
érentiées étant fournies du facteur "fondamental", mais ce sont les facteurs 
communs comme le facteur "fondamental" et les facteurs de groupe des 
facultés mentales, et si ces portions des facteurs spécifiques doivent être 
nécessairement innées ou bien acquises dans ls génération des facteurs spé-
cifiques est un autre question. 
